Introduction
The estimate of world buffalo population is approximately 185.29 million dispersed in 42countries, out of which 97% (179.75 million) are found only in Asia. According to 19th Livestock Census 2012 it has reached upto 108.7 millions India has approximately 57% (108.7 million) of the total world buffalo population. The water buffalo contributes immensely to the agricultural economy through milk, meat, hides and draught power. Share of buffalo milk occupies the highest position in Indian dairy industry, contributing about 56% of total milk (110MT) produced by its varied population which is less than half that of the cattle population. Population size of Murrah is 20.49 million which constitutes 19.45% of the total buffalo population of India. Murrah buffalo is the most efficient milk producer and has better adaptability throughout India. The biggest limiting factor influencing the productivity of the buffaloes is the seasonality in displaying oestrus, conception rate and calving rate (Shah et al., 1989; Singh and Lal, 1994; Srivastava and Sahni, 1999) . This may be the cause of the prolonged intercalving period On the basis of season majority of calving observed between July to January months. It can be concluded that Murrah buffaloes have tendency to calve more in the days with shorter photoperiod as compare to days with longer photoperiod. since buffalo calving during the unfavorable season may not resume their ovarian activity until the following favorable season, decreasing their reproductive efficiency. Very limited information is available on the seasonal trend in the calving of the buffaloes so the objective of the study was to document the calving pattern of Murrah buffaloes in the Uttar Pradesh.
Materials and Methods
The study was conducted in Central plain of Uttar Pradesh (Etah and Unnao), Mid-western plain of Uttar Pradesh (Bareilly) and Western plain zone Uttar Pradesh (Meerut) of India on 2828Murrah buffaloes theses buffaloes were inseminated during June 2010 to December 2014at BAIF's field Artificial Insemination centers which provide door-step artificial insemination service at villages level.Keeping in view the climatological data, the year was divided into five seasons: winter (December to January), spring (February to April), summer (May to June), rainy (July to September) and autumn (October to November). Season categorization has been done as per reference and work over Seasonality Of Calving In Bhadawari And Murrah Buffaloes In Bundelkhand, India done by B.P. Kushwaha, Sultan Singh and S.B. Maity Buffalo Bulletin (December 2011).
Results and Discussion
When the data were grouped according to the various seasons, the highest percentage of calving (36) took place in the rainy (July to September) season, which was followed by the autumn (29) and the winter seasons (17). The lowest percentage (8) of calving was recorded in the spring season while 9 % calving observed in summer season.
In the month wise study of calving study highest percentage of calving took place in the months of October and August 17 and15 percent, respectively followed by September, October and November 13,12 and 12 percent respectively. The carvings in the month of May, June and July was 4, 6 and 9 percent respectively. Lowest percentage of calving took place in the months of January, February, March, April 4, 3, 3 and 2 percent respectively. The results of the present study indicated that the rainy and the autumn seasons were the main calving seasons for Murrah buffaloes, when more than 65% of the calving took place.
The findings of the present study were in accordance with the findings of Hassan et al., (2007) and Hussain (2007) in Nili Ravi buffaloes in Pakistan. Anonymous (2008) also reported the main calving period between July to December in Murrah, Pandharpuri, Jaffrabadi and Surti buffaloes Haryana, Maharashtra, Gujrat and Rajasthan states, respectively. Sule et al., (2001) confirmed a distinct seasonality in breeding behavior in Surti buffaloes reared in Rajasthan. Reddy et al., (1999) also reported August to November the most favorable period for reproduction in Murrah buffaloes. Agrawal (2003) reported that a determining factor in production and reproduction of farm animals all over the world is environment. Season affects the breeding efficiency, and buffaloes have tendency to performance better during the cool months; 70-80% of calvings in buffaloes occur between July and January. Misra and Sengupta (1965) reported that in India, the buffalo's sexual vigour declines during the summer and improves with the onset of the colder season. El-Sheikh (1987) reported more than 63% calvings occurred during the colder season in Egyptian buffaloes.
Calving observations in central zone
Central zone of Uttar Pradesh is area of Unnao district. The District is roughly a parallelogram in shape and lies between Latitude 26°8' N & 27°2' N and Longitude 80°3' E & 81°3' E. It is bounded on the North by District Hardoi. It has a subtropical climate (Köppen climate classification: Cfa) with hot summers and cool winters. The soil is mostly alluvial. The average temperature for the year is 25°C. June, with an average temperature of 33°C is the warmest month, while the coolest month of the year is January, with an average temperature of 15°C. When the data were grouped according to the various seasons, the highest percentage of calving (35) took place in the rainy season, which was followed by the autumn (33) and the winter seasons (17). The lowest percentage (7) of calving was recorded in the summer season while (8) calving observed in spring season. In the month wise study of calving study highest percentage of calving took place in the months of August and October15 and18 percent, respectively followed by November 12 percent. The calvings in the month of January, February, June, July, September and December month were 4, 5, 7, 12, 12 percent respectively. The lowest percentage of calving (2 to 3) took place in the months of March, April and May in the Murrah buffaloes.
Calving observations in Mid-western plain zone
Mid-western plain zone of Uttar Pradesh is area of Bareilly district. Bareilly is in northern India, at 28°10′N 78°23′E. On its east are Pilibhit and Shahjahanpur. Bareilly has a humid subtropical climate (Köppen climate classification: Cfa) with hot summers and cool winters. The average temperature for the year is 25°C. June, with an average temperature of 32.8°C is the warmest month, while the coolest month of the year is January, with an average temperature of 15°C. When the data were grouped according to the various seasons, the highest percentage of calving (32) took place in the rainy season, which was followed by the autumn (29) and the winter seasons (20). The lowest percentage (8) of calving was recorded in the summer season while (10) calving observed in spring season. In the month wise study of calving study highest percentage of calving took place in the months of October and December 18 and 15 percent, respectively followed by September, November 12 percent. The calvings in the month of January, June, July, August month were 6, 5, 8 and 11 percent respectively. The lowest percentage of calving (3 to 4) took place in the months of February, March, April and May in the Murrah buffaloes.
Calving observations in South Western Semi arid zone
South Western Semi Arid zone of Uttar Pradesh is area of Etah district. The District is roughly a parallelogram in shape and located between 27.63°N and 78.67°E [5] . It has an average elevation of 170 metres (557 feet). Etah has a subtropical climate (Köppen climate classification: Cfa) with hot summers and cool winters. The soil is mostly alluvial. The average temperature for the year is 25°C. June, with an average temperature of 33°C is the warmest month, while the coolest month of the year is January, with an average temperature of 14°C.
When the data were grouped according to the various seasons, the highest percentage of calving (39) took place in the rainy season, which was followed by the autumn (26) and the winter seasons (16). The lowest percentage (8) of calving was recorded in the summer season while (12) calving observed in spring season. In the month wise study of calving study highest percentage of calving took place in the months of August, September and October 15, 13 and13 percent, respectively followed by November, December 12 percent respectively. The carvings in the month of January, May June and July, were 5, 4, 8 and 10 percent respectively. The lowest percentage of calving took place in the months of February, March, April 3, 3 and 2 percent respectively.
Calving observations in Western plain zone
Western Plain zone of Uttar Pradesh is area of Merrut district. Meerut district lies between 28°57' to 29°02' North latitude and 77°40' to 77°45' East longitude in the Indo-Gangetic plains of India. It is bound on the north by Muzaffarnagar district, in the south by Bulandshahar district while Ghaziabad and Baghpat districts form the southern and western limits. Summers last from early April to late June during and are extremely hot, with temperatures reaching 49 °C. The monsoon arrives in late June and continues till the middle of September. The average temperature for the year is 27°C. June, with an average temperature of 33°C is the warmest month, while the coolest month of the year is January, with an average temperature of 14°C.
When the data were grouped according to the various seasons, the highest percentage of calving (51) took place in the rainy season, which was followed by the autumn (24) and the winter seasons (8). The lowest percentage (4) of calving was recorded in the spring season while (12) calving observed in summer season. In the month wise study of calving study highest percentage of calving took place in the months of August, September and October 23,15,17 and 13 percent, respectively followed by November, December 7,8 percent respectively. The carvings in the month of May June and July, were 7, 5,13percent respectively. The lowest percentage of calving took place in the months of January, March, April 0.4,3 and 2 percent respectively (Table 1 and 2). 
